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Smoke Prevention Convention 


At the last regular meeting of the Mayors Ad- 
visory Council your secretary was instructed to notify 
each association of the dates of the annual convention 
of the Smoke Prevention Association. 

The 33rd Annual National Convention of the 
Smoke Prevention Association will be held in Mil- 
waukee from June 13th to June 16th, inclusive, at the 
Schroeder Hotel. In view of the fact that tickets will 
be issued for this convention, kindly notify your sec- 
retary at your earliest convenience as to the number 
of tickets you will need. Admission is free, 


45 sp 


Condensation Problems in Modern Buildings’ 
By 


L. V. Teesdale, Senior Engineer 
Forest Products Laboratory’, Forest Service 
United States Department of Agriculture 


(Continued from May Issue) 


The use of relative humidity as a measure of the 
amount of water vapor present in a given atmosphere 
is not always satisfactory because this relationship 
varies with the temperature. Hence it is often more 
practical to use the vapor pressure of the water vapor 
for this purpose, since it is a direct measure of the 
amount of vapor present in the air. This property is 
commonly expressed in terms of inches of mercury or 
pounds per square inch. 

Condensation will take place on a solid surface 
below the dewpoint temperature as, for example, the 
glass surface of a window. Condensation can also 
take place on materials permeable to vapor if the sur- 
face be below the dewpoint temperature. 

If the adjacent surfaces in a comparatively confined 
space are at different temperatures, all below the dew- 
point of the atmosphere in the space, the surface at 
the lowest temperature may, through condensation, re- 
duce the dewpoint to its own temperature. The tem- 
peratures of the other adjacent surfaces will then be 
above the new dewpoint and therefore incapable of 
condensing moisture. Eventually, under these condi- 
tions, all of the condensation would be on the coldest 
surface, 

Vapor may pass through a material composed of 
a single thickness of homogenous but permeable sub- 
stance having one surface either above or below the 
dewpoint temperature of the atmosphere on the warm 
side and the other at a lower vapor pressure. 

The movement of water vapor is largely indepen- 
dent of air movement and no general circulation of air 
is necessary to carry the vapor from its source to the 
condensing surface. Vapor actually moves by diffusion 


from points of high vapor pressure to zones of lower 
pressures. 


1 Presented before Conference on Air Conditioning. University of Ii- 
i 1, И. March 8-9. 1939. 

at Madison, Wisconsin, in cooperation with the University 
sconsin. 


Most building materials, including plaster, wood, 
concrete, most kinds of brick, and various building 
papers, are permeable to vapor. The rate of vapor 
movement from one point to another is more or less 
proportional to the difference in vapor pressure between 
the points and inversely proportional to the resistance 
of the interposed materials. Walls of conventional 
house construction are composed of a variety of materi- 
als varying in permeability. Also the temperature 
gradients through a wall drop step by step according 
to the thermal properties of the material and the differ- 
ence in temperature between the warm interior and the 
cold exterior. Should the temperature at any point 
within the wall, as for example, at the inner face of 
the sheathing, fall below the dewpoint temperature of 
the room side of the wall condensation would take 
place at that point. 


A house wall typical of many insulated forms of 
construction is illustrated in figure 2A. This wall has 
lath and plaster on the inside and sheathing, paper, and 
bevel siding on the outside. Fill insulation occupies 
the entire stud space. Indoor conditions are assumed 
to be: Temperature 70° F. and relative humidity 40 
percent; the dewpoint for these conditions is 44° F. 
and the water vapor pressure 0.295 inch of mercury. 
Temperature gradients through the wall are shown in 
solid black for three outdoor temperatures, namely 20 
F., 0° F., and -20° F. Actual gradients in any indi- 
vidual wall of this type may be expected to be very sim- 
ilar to these. Much work has been done on this sub- 
ject by many agencies and the facts are well established. 
Much less work has been done on vapor movement 
through walls and associated phenomena and we are 
much less sure of our ground. However, currently col- 
lected data indicate that, under the assumed conditions 
(outside temperature 0° F.), the temperature of the 
inner face of the sheathing very largely controls the 
dewpoint within the entire stud space. It appears that 
condensation upon this face, which is well below the 
dewpoint of the atmosphere in the room, serves to 
lower the dewpoint within the stud space. Just how 
much lowering takes place we do not know for sure. 
It seems apparent, however, that at the boundary condi- 
tions the dewpoint temperature throughout the stud 
space would be the temperature of the inner face of the 
sheathing. ‘The relative humidity gradient correspond- 
ing to the illustrated dewpoint gradient is shown as a 
dot and dash line in the figure. 


The amount of condensation that can develop with- 
in a wall depends upon the resistance of intervening 
materials to vapor transfusion, differences іп vapor 
pressure, and time. Ordinary plaster and lath have 
comparatively low resistance. If the plaster is finished 
with paint the resistance is increased somewhat. High 
indoor vapor pressures are associated with high relative 
humidities and high temperatures. Low outdoor vapor 
pressures always exist at low temperatures, since even 
the saturate vapor pressures are low at low tempera- 
tures. Weather conditions are not static and the dura- 
tion of critical conditions varies widely with the time 
of year and the severity of the weather. During long 
continued cold spells, such as the six weeks low temper- 
ature period in January and February, 1936, the con- 
densation problem becomes acute, a large number of 
homes being affected. In the winter of 1937-38 there 
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A FIG. 2 z 
Section of conventional frame wall with fill in- 
sulation showing temperature, dewpoint, and 
ative humidity gradients without vapor bar- 
(figure 2A) and with vapor barrier 
(figure 2B). 


was only one day at Madison, Wis., when the tem- 
perature was below zero though there were about 90 
days in which it averaged below 20° F. Though the 
number of homes affected by condensation would be 
less during the mild winter conditions, many cases were 
reported. Where information was available it appears 
that the minimum humidities in the affected houses 
exceeded 35 percent and generally were higher. 


In figure 2A we assumed a boundary condition in 
which the dewpoint temperature in the stud space was 
absolutely controlled by the temperature of the inner 
face of the sheathing, and there was a sharp drop in 
dewpoint temperature through the lath and plaster. 
The rate of vapor movement and the rate of condensa- 
tion on the sheathing would be comparatively high on 
account of the low vapor resistance of lath and plaster. 
In figure 2B we have placed a vapor barrier between the 
studs and the lath. This barrier greatly reduces the 
rate of vapor movement through the wall, and thus 
very materially reduces the possibility of trouble from 
condensation. What actually happens to the vapor 
which finds its way through the barrier depends largely 
upon the vapor resistance of that part of the wall out- 
side of the studs. If, for instance, the sheathing paper 
be an excellent vapor barrier one may expect most of the 
vapor to condense on the sheathing or sheathing paper, 
just as it did under the conditions we selected for figure 
‘A. If, on the other hand, the vapor resistance of 
sheathing paper and siding be very low, most of the 
vapor may escape to the outside atmosphere without 
condensation. We have chosen to illustrate this condi- 


tion in figure 2B by showing the dewpoint temperature 
(the dotted line) as always below the atmospheric tem- 
perature. 


It must be obvious that as close an approach 


as possible to this ideal condition is desirable from the 
moisture standpoint, and our present tentative recom- 
mendations call for high vapor-resistance on the warm 
side of the wall, and low vapor-resistance on the cold 
side. These recommendations will doubtless be modi- 
fied in detail as we learn more about the whole subject 
and especially about the extent to which rain driven 
under the siding by the wind is a factor. 


Figure 3A shows the calculated temperature grad- 
ients through an uninsulated wall and 3B through a 
wall having 34-inch fiber board sheathing in place of 
wood sheathing. As the heat loss through walls of 
those types is greater than through walls containing fill 
insulation, the sheathing temperatures are higher than 
those shown on figure 2A and consequently the vapor 
pressure differences are reduced accordingly, This in 
turn means that less condensation would occur at the 
same outside temperature in walls of these types than 
where fill insulation is used other factors being alike. 
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Section of conventional frame wall, showing 
temperature gradient with wood sheathing (fig- 
ure ЗА) and with 34” fibre board sheathing 
(figure 3B). 


‘Tests have been made to determine the comparative 
vapor resistance of various papers and wall materials 
used in building construction. Samples were sealed in 
copper pans containing water and exposed in a room 
controlled at 80° F. and 30 percent relative humidity 
and weighed regularly for 90 days or more. The val- 
ues obtained after the rate of loss became constant were 
calculated on a basis of grains of moisture lost per 
square foot per hour. 


(Continued on page 6) 
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Activities of the Wisconsin Chapter 


American Institute of Architects 


Several monthly meetings of the Chapter were postponed 
to enable members to complete assignments of P. W. A. and other 
urgent work before the first of the year 


The Executive Committee during the interim, however, con 
vened weekly to discuss and dispose of many problems pertaining 
to or concerning the welfare of the architects in our community 


The February meeting resulted in a combined group meet 
ing of the Wisconsin Chapter, the State Architectural Association 
and the Producers’ Council Club of Milwaukee. This first meet- 
ing, under the auspices of the Chapter, was the result of previous 
conferences which planned six group meetings, two to be sponsored 
by each of the member groups. 


Chapter President Philipp opened the meeting by giving a 
general synopsis of the program and Chairman Sutherland of the 
Activities Committee introduced John L. Hamilton, F. A. I. A., of 
Chicago, who presented the architect's viewpoint in a pleasing 
and constructive manner. Mr. Kachel took advantage of this oc 
casion to present numerous criticisms of the architect as seen 
through the eyes of the general contractor. Mr. Cleary made the 
statement that close co-operation between lending institutions and 
the architect would probably result in mutual advantage. 


Several Extcutive Board meetings have been held during 
March concerning the feasibility of consolidating the Wisconsin 
and Madison Chapters. A delegation from the Madison group, 
upon the invitation of the Wisconsin Chapter visited Milwaukee, 
and in a round table discussion, concluded that a unity of action 
would result in a better solution of the architect's problem in the 
State of Wisconsin. This contemplated procedure is permissible 
according to the By-Laws of the Wisconsin Chapter, Article 8, 


Section 14, Paragraph (с): 


“The Executive Committee, with the approval of the 
Institute Board, may organize one or more branch 
Chapters within its territory when it deems the in- 
terests of the Institute will be better served thereby.” 


It was the opinion at the meeting that the Madison Chapter 
would be represented by a recording secretary and by an addition- 
al Vice-President, and also the Madison group would have direct 
representation on the various committee assignments. This entire 
plan will be submitted to the Chapters for their approval and 
finally to the National Board for theirs. 


The Secretary will be pleased to hear from those Architects 
who are not at present members, but have a desire to associate 
themselves with the American Institute of Architects. 


ALEXANDER H. BAUER 
Secretary A. 1. A. 
Wisconsin Chapter 
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The Invitation and Program 
for the 
Picnic on June 17, 1939 


In behalf of the Kohler Co. I am pleased to invit 
the members of 
THE STATE ASSOCIATION OF WISCONSIN 
ARCHITECTS, THE WISCONSIN CHAPTER 
AND THE MADISON CHAPTER OF THE 

AMERICAN INSTITUTE OF ARCHITECTS 
and 
THE PRODUCERS COUNCIL CLUB OF 
WISCONSIN, 
to be our guests at a picnic 


to be held in Kohler Village, 


SATURDAY, JUNE 17, 1939. 


PROGRAM - 
Arrival of guests before 2 P.M. at the General 


Offices of the Kohler Co. 


A visit through Kohler Village, including 
Display of Products 
American Club 
Waelderhaus 
Demonstration House 
Games and entertainment at the grove south of 
Riverbend. Refreshments 
Dinner at Riverbend. 


WALTER J. KOHLER 


(Signed) 


ROUTE FROM MILWAUKEE 


Take 141 from Milwaukee to the junction with 
42 north of Pt. Washington. Take 42 through 


Sheboygan Falls and East to Kohler 
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KOHLER FIXTURES FOR 
THE BUDGET BATH 


The bathroom used by children requires fixtures 
of sturdy construction and common-sense, fune- 
tional design. Specify Kohler... your clients will 
bless your shrewd judgment for years to come. 

Bathroom illustrated has new Kohler Cosmopoli- 
tan bath in corner design (recess also available) 
with lower sides; broad, level rim; wider and 
flatter bottom for improved safety. Three sizes: 
eight pastel shades, pure white, or black. 

Shelf-space Gramercy lavatory of vitreous china 
has new wall-free towel bars to eliminate drilling 
into walls. Bolton elongated reverse trap closet 
completes this eminently sound and attractive home 
bathroom set... one of many colorful displays in 
the Kohler showroom. Kohler Co., Kohler, Wis. 
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Table 1—Comparative resistance 
transmission 


Material 


Foil surfaced reflective insulation (double 


Rell roofing—smooth surface 40 to 65 Ibs 


per roll 108 sq. ft 
ated and surface coated 
25у surfaced — 
ot roll 

35 Ibs. 500 sq. foot roll 
Duplex or laminated papers 30-30-30 
Duplex or laminated papers 30-60-30 
Duplex papers reinforced 
Duplex paper coated with metal oxides 
Insulation backup paper, treated 
Gypsum lath with aluminum foil backing 


Asphalt impr 
sheathing pap 
50 Ibs. 500 sq 


Plaster wood lath 

Plaster Fiber board or gypsum lath 
Plaster 3 coats lead and oil 

Plaster 3 coats flat wall paint 
Plaster 2 coats aluminum paint 


Slaters felt 
Ply wood—1/4" Douglas fir. soy bean 
glue plain 


ГНЕ 


WISCONSIN 


LR CHITECT June, 1939 


308 


paint 930 
1 y fir 1.920 1.975 
l ly Douglas fir, art. resin g 3.080 4.620 
1 Douglas fir. art. resin 1.975 2.420 
I lath and sheathing—boarc 18.50 +65 
1 hing. surface coated 
3/16 mpressed fiber board 3.640 
1” Insulating cork blocks 4.440 
1/2” and 1” blanket insulation between 
coated papers 1.380 1.440 
” mineral we unprotected 20.950 


This is only a partial list of the materials tested up 
to the present time, and as the tests are incomplete, it 
will be subject to change as required with further work 


Many of 


exposure 


14.20 panels 
650 Figure 4 shows the moisture content of the sheath- 
ing in 3 test wall panels, differing only in type of vapor 
‘a barrier used. These walls were of conventional frame 
construction, lath and plaster, stud space filled with rock 
3.080 +.620 wool, wood sheathing, asphalt impregnated and surface 


materials have been tested under actual 


in laboratory test-house wall 
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325 W. McKinley Ave., Milwaukee 


Interior Woodwork Co. 
MILLWORK 


ZEPHYR DOORS | 
Uni-glide 
WINDOW UNITS 
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MILWAUKEE, WISCONSIN 


PROMPT SERVICE AND 
GOOD WORK, THIS 15 
OUR CREED 


AK 


MILWAUKEE BLUE PRINT 
& PHOTOSTAT CLUB 


| EUGENE DIETZGEN CO 
E A OTTO ING 
| FREDERICK POST CO. 
М. J. SCHMITT 
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OIL BEATING 


Consider These Advantages of 
Heil Oil Heating Equipment: 


1. Made in Milwaukee. 

2. Built, and guaranteed by a long 
established, financially respons- 
ible manufacturer. 

3. Sold and serviced (in Milwaukee 
County) by a direct factory or- 
ganization. 

4. A complete line of oil heating 
equipment for every type of ser- 
vice. 

5. Thousands of satished users— 
Universal acceptance. 


THE H. 


GENERAL OFFICES: 
3000 MONTANA ST., MILWAUKEE 
PHONE: MITCHELL 8000 
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® FOR RESIDENTIAL, PUBLIC BUILDING OR COMMERCIAL USE... 


WE MANUFACTURE FLOORING 
of 
MAPLE, BEECH, BIRCH AND WISCONSIN OAK 
in 


STRIP, HERRINGBONE AND ASSEMBLED BLOCK FORM 
® We can furnish the above stock treated for moisture resistance if desired. 


OUR MAPLE, BEECH and BIRCH flooring is guaranteed MFMA (Maple Flooring Manufacturers Association) grade 
and manufacture. 


We are ready and anxious to give what advice we can in flooring problems to any architect who addresses us: 


HOLT HARDWOOD COMPANY осомто, WISCONSIN 


coated sheathing paper and siding. Panel No. 1 had nite pickup until in the case of No. 2 a moisture con- 
a vapor barrier made of aluminum foil mounted on tent of about 17 percent is reached, indicating that the 
paper; No. 2, asphalt impregnated and surface coated inflow of water vapor exceeds the outflow until a cer- 
sheathing paper weighing 50 pounds per roll of 500 tain balance is obtained. After that time conditions 
square feet; and No. 3 had no special barrier. Starting were nearly static until the outside weather conditions 


about November 1 the sheathing shows a gradual in- 
crease in moisture content for each type, fastest where 
no barrier is used. Even with a barrier there is a defi (Continued in July Issue) 


moderated and then the outflow exceeded the inflow. 


In Planning Homes 
Don’t Overlook the Wiring Behind the Outlets 


Unless these wires are heavy enough the finest electrical equipment in the world 
won’t function efficiently. Motorized appliances operate at slower speeds, lights 
dim, toasters, percolators and other electrical appliances fail to do their jobs per- 
fectly. 
А Certified Adequate Wiring system assures efficient use of the full power that 
is delivered direct to homes. It provides, also, for enough outlets and switches 
for convenience and safety. 

SEND FOR COPY OF BOOKLET ILLUSTRATED HERE 
It is designed primarily as a guide for home wiring plans. If you wish we will gladly 
go over these plans with you. No charge. No obligation. Just phone Daly 6600, 
Extension 306, Wiring Service Bureau. 


When Corresponding With On: Advertisers Please Mention The Wisconsin Architect 


INSULATION 


MILCOR, Roof Deck 


offers all the advantages 


of steel... plus speedy 


all costs 


erection and low, ove 


Attaching 


Purlin 


‚.. and that means long-run 
satisfaction of your clients 


Where safety, permanence, and long-time economy are 
factors to be considered in your roof specifications, Milcor 
Steel Roof Deck offers you a practical, versatile material 
to help you do the best job for your clients. 


This Milcor product — steadily growing in use on large 
and small buildings of all types — combines the per- 
manence and fire-safety of steel with special Milcor con- 
struction features, for economy and speed in erection, and 
economy in maintenance. 


Jobs go through on fast schedules with Milcor Deck. It is 
light in weight, easy to handle, and requires relatively 
lighter and less costly supporting structure. Easily attached 
—with clips or welding—to any structural member. Unique 
offset enables the erector to 
nest the sections in an amaz- 
ingly short time, with the 

plates firmly interlocked. 


Fast 


| application 


cuts costs 


Adaptable to any type of construc- 
tion and to real insulation, with 
standard types of insulation board. 
Smooth deck provides a clean-cut 
appearance and longer life for roof 
covering. The roof stands for years 
as a tribute to your sound judg- 
ment in specifying Milcor. 


Write today for your free copy 
of the Milcer Roof Deck Bulletin. 


MrccoR. 8 TEEL Com Р 


MILWAUKEE, WISCONSIN CANTON, OHIO 


CHICAGO. ILL., KANSAS CITY, MO., LA CROSSE, WIS., ATLANTA, GA. 
NEW YORK, М. Y.. ROCHESTER, N. Ү., BALTIMORE, MD. 


Sales Offices: Minneapolis, Minn., Little Rock, Ark., Dallas, Tex., 
Denver, Colo., Washington, D. C., Boston, Mass. 


